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(54) LASER MARKING LABEL AND LASER MARKING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser marking 
label and a laser marking method by which it is possible 
to prevent print from being decolored by the adhesion of 
water and also prevent dust from being generated at the 



time of laser radiation and perform the marking by a low 
energy laser. 

SOLUTION: A photosensitizing layer 4 is formed on the 
reflective layer 2 of a base material 1 by applying a 
photosensitizing ink containing 20-50wt.% in solid 




content ratio, of water-containing kaolin with an average 
particulate diameter of 0.1 -0.3^m with a bar coater. Next, 
a transparent protecting layer 5 is formed by applying 
varnish to the surface of the photosensitizing layer 4 with 
the bar coater. When performing the marking process, a 

void which forms a mark in the photosensitizing layer 4 is formed by irradiating it with a laser 
beam R of an Intensity as 0.1-1.0J/cm2 from above the transparent protecting layer 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trauislation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laser marking label and the laser marking approach, 
and the laser marking label and the laser marking approach of forming the opening which carries out the 
laminating of the photosensitization layer and transparent protection layer of water nature kaolin content 
of very small particle size in detail, and constitutes a mark from an exposure of the laser of low energy 
in a photosensitization layer. 
[0002] 

[Description of the Prior Art] Marking by laser has the property that marking, such as a graphic form 
pattem, can be performed efficiently at high speed, and is used for various marking in recent years. And 
the laminating of the thing (JP,5-58031,A) which irradiates laser and performs marking in the printing 
layer which contains leuco dye in the former as this kind of marking and a pattem display layer with a 
low beam absorption coefficient, and the removed layer with a high beam absorption coefficient is 
carried out, and what removes this removed layer with laser and performs markhig (JP,5-77068,A) is 
known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it produced discoloration and fading in 
adhesion of water and alcohol if it is in laser marking given in JP,5-5803 1 ,A mentioned above, if there 
was a problem that an application was limited and it was in laser marking of a publication at JP,5- 
77068, A, there was a problem of the laser of high energy having been required for clearance of a 
removed layer, and causing buildup of cost. 

[0004] Moreover, if it was in laser marking given in JP,5-5803 1,A mentioned above, when the exposure 
of laser removed a removed layer, there was also a problem that the evapotranspiration dregs of a 
removed layer dispersed as dust. This invention was not made in view of the above-mentioned 
conventional problem, does not produce discoloration etc. in adhesion of water etc., and can perform 
marking with the laser of low energy, and aims at offering further the laser marking label and the laser 
marking approach which dust etc. does not generate on the occasion of the exposure of laser. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is a laser 
marking label to which marking is performed by laser, a laminating is carried out on a base material and 
this base material, and it is prepared on the photosensitization layer containing the water nature kaolin 
whose mean particle diameter is 0.1 micrometers - 0.3 micrometers, and this photosensitization layer, 
and is equipped with the transparent protection layer which covers this photosensitization layer. And the 
laser marking label conceming this invention can form a light reflex layer on said base material, and can 
constitute it in the mode (claim 2) which prepares said photosensitization layer on this light reflex layer. 
[0006] Moreover, on a base material, it applies the photosensitization ink containing the water nature 
kaolin whose mean particle diameter is 0.1 micrometers - 0.3 micrometers, forms a photosensitization 
layer, and after this, the laser marking approach conceming this invention applies varnish, it forms 
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transparent protection layer on this photosensitization layer, and, subsequently strength is 0.1 J/cni2 - 
1.0 J/cm2 from this transparent protection layer. The opening which irradiates laser and constitutes a 
mark in said photosensitization layer is formed. And photosensitization ink can constitute this invention 
in the mode (claim 4) which contains said water nature kaolin by the solid content ratio 20 % of the 
weight to 50% of the weight. When a possibility that laser marking cannot be performed if there are few 
contents of a water nature kaolin than this range is high and reverse has it than this range, trouble arises 
in the dispersibility to resin and a possibility that-izing cannot be carried out [ ink ] is in it. [ more ] 
[0007] Paper etc. is used, the reflecting layer by vacuum evaporationo of aluminum etc. is prepared in 
the front face of this base material if needed, and, as for a base material, a substrate layer with the 
melamine system resin binder vAth which titanium oxide (Ti02) or a barium sulfate (BaS04) was 
blended on this substrate layer is formed further. A photosensitization layer is formed on a direct or 
substrate layer on a base material of gravure coater, bar coater, etc. using the raw ink containing the 
water nature kaolin (kaolin, china clay) whose mean particle diameter is 0.1 micrometers - 0.3 
micrometers, or the ink diluted with water or alcohol, and is covered with transparent protection layer. 
As a mode with this desirable photosensitization layer, thickness is LOO micrometers - 2.50 
micrometers, and this thickness is adjusted with the content of a kaolin, i.e., the rate of a diluent and the 
class of bar coater. 

[0008] Transparent protection layer is transparent and colorless or colored transparence, and has 1.0 
micrometers - about 1.8 micrometers thickness. This transparent protection layer is formed of bar coater 
etc. using the vamish of a nitrocellulose system etc. For laser, the carbon dioxide laser of low energy etc. 
is used and, specifically, strength is 0.1 J/cm2 - 1.0 J/cm2. The laser which is extent is used. 
[0009] 

[Function] This invention forms a photosensitization layer on a base material in the raw ink containing 
llie water nature kaolin whose mean particle diameter is 0.1 micrometers - 0.3 micrometers, and carries 
out laminating formation of the transparent protection layer with vamish etc. on this photosensitization 
layer further. And when the laser of low energy (strength is 0. 1 J/cm2 - 1 .0 J/cm2) is irradiated on 
transparent protection layer, in a photosensitization layer, an opening (a void, void) is generated to the 
exposure part of laser, the reflection factor and refractive index of light change, and a mark is 
constituted by this opening. In addition, although the exact operation in which the above-mentioned 
opening is formed is not fully solved, the moisture in a kaolin evaporates with laser, and evaporates, and 
it is guessed for producing exfoliation with an opening, for example, a photosensitization layer, 
transparent protection layer, etc. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. They are the sectional view of the label in which the gestalt of the operation 
applied to the label which drawing 3 pastes this invention together into a bottle etc., and is used from 
drawing 1 is shown and which drawing 1 R> 1 shows the exposure condition of laser typically, drawing 
which drawing 2 processed the surface roughness of the label after laser radiation in three dimension, 
and expanded by 500 times, and drawing which drawing 3 processed this surface roughness in three 
dimension, and expanded by 2000 times. 

[001 1] In drawing 1 , 1 is a base material and a base material 1 consists of paper. As for a base material 
1, a reflecting layer 2 is formed in a front face. A reflecting layer 2 is formed of vacuum evaporationo of 
aluminum etc. In addition, although not illustrated, adhesives etc. are applied to a base material 1 if 
needed at the rear face, and it is pasted together by articles, such as a bottle, using these adhesives. 
[0012] On a reflecting layer 2, the photosensitization layer 4 which contains the water nature kaolin 
whose mean particle diameter is 0.1 micrometers - 0.3 micrometers by the solid content ratio 20 % of 
the weight to 50% of the weight is formed at the thickness which is 1.00 micrometers - about 2.50 
micrometers. This photosensitization layer 4 is formed of bar coater etc. using the ink which diluted 
isopropyl alcohol, ethyl acetate, toluene, or such mixture as a diluent in the raw ink with which the water 
nature kaolin of the above-mentioned particle size and resin, such as a poly amide system, were mixed by 
the predetermined ratio, or this raw ink. Thickness is adjusted because this photosensitization layer 4 
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changes the dilution rate of ink. 

[0013] On the photosensitization layer 4, the transparent protection layer 5 which has translucency, and 
the so-called OP layer are formed. This transparent protection layer 5 is formed in the thickness of 1.0 
micrometers - about 1.8 micrometers of bar coater etc. using nitrocellulose system varnish etc. 
[00 1 4] If it is in the gestah of this operation, marking is faced, and they are 0. 1 J/cm2 - 1 .0 J/cm2. The 
laser R of extent is irradiated on transparent protection layer 5, and Laser R is scanned according to the 
configuration of the line drawing of a mark which should be formed. And Opening V is generated in the 
photosensitization layer 4 in a line drawing configuration by the exposure of this laser R, or the opening 
V by exfoliation with the photosensitization layer 4, transparent protection layer 5, or a reflecting layer 2 
is generated. For this reason, if the label after irradiating Laser R is seen from a transparent-protection- 
layer 5 side, it can recognize a mark by the change of the reflection factor of light, or a refractive index 
by Opening V. 

[0015] On the other hand, on the label of the gestalt of operation, and the label (example of a 
comparison) manufactured similarly except having used the label of the gestalt of this operation, and the 
kaolin of 0.4 micrometers of mean diameters The place which measured the surface roughness of the 
label after irradiating Laser R, and performed and compared three-dimension processing. As opposed to 
the ability not to find out the irregularity which it was at the time on a front face, even if it expands the 
label in the gestah of this operation by 500 times ( drawing 2 ) and 2000 times ( drawing 3 ) When the 
label of the example of a comparison was expanded by 500 times, the crevice corresponding to a mark 
was accepted ( drawing 4 ), and it was checked that the surface layer is removed. 
[0016] As mentioned above, if it is in the gestalt of this operation, according to a mark configuration, 
Opening V is formed in the photosensitization layer 4 of the exposure of Laser R, and a mark is 
constituted by this opening V. That is, clearance of the removed layer mentioned above on the occasion 
of formation of a mark is not required. For this reason, dust etc. does not arise on the occasion of the 
exposure of Laser R, and defamation of the fine sight by adhesion of dust etc. can be prevented. 
Moreover, since Laser R is low energy, formation of a mark can also be performed cheaply. 
[0017] On a base material 1, especially the gestalt of this operation carries out laminating formation of 
the reflecting layer 2, and forms the photosensitization layer 4 of kaolin content on this reflecting layer 
2. That is, the photosensitization layer 4 is formed on the reflecting layer 2 with the high reflection 
factor of Laser R. For this reason, the laser R which penetrated the photosensitization layer 4 reflects in 
reflecting layer 2 grade, it acts on the photosensitization layer 4 again, and marking can be performed 
efficiently. 
[0018] 

[Example] Next, the example of this invention is explained. The label concerning this example produced 
five sorts of samples 1-5 from which the thickness of the photosensitization layer 4 differs using the 
base material 1 which has the same layer system as the label of drawing 1 mentioned above, and has the 
reflecting layer 2 by the vacuum plating of aluminium. 

[0019] And the photosensitization layer 4 carried out 55 weight sections combination of 45 weight 
sections and the polyamide system resin for the kaolin (product made from ASP-ultra fine Tsuchiya 
Kaolin Industry) whose mean particle diameter is 0.2 micrometers, and created raw ink. As shown in a 
table 1, this raw ink 100 weight section is received. And isopropyl alcohol 30%, 10% of ethyl acetate 
and the toluene 60% ink which carried out 50 weight sections addition of the diluent of a presentation 
are used. By bar coater #3 the photosensitization layer 3 of a sample 1 The ink which added the diluent 
25 weight section is used for the raw ink 100 weight section like the following. By bar coater #3 the 
photosensitization layer 3 of a sample 2 Moreover, the photosensitization layer 4 of a sample 5 was 
formed [ bar coater #3 / the photosensitization layer 4 of a sample 3 ] for the photosensitization layer 4 
of a sample 4 by bar coater #7 bar coater #4 using raw ink using raw ink using raw ink. 
[0020] The thickness of the photosensitization layer 4 to which thickness is 1.25 micrometers and 
requires for 3.40 micrometers and a sample 5 the thickness of the photosensitization layer 4 which the 
thickness of the photosensitization layer 4 which the thickness of the photosensitization layer 4 
concerning a sample 2 requires for 2.00 micrometers and a sample 3 requires for 2.50 micrometers and a 
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sample 4 like the following of the photosensitization layer 4 concerning the above-mentioned sample 1 
is 6.00 micrometers. 

[0021] Subsequently, transparent protection layer 5 was formed on the same conditions on the 
photosensitization layer 4 about each samples 1-5, respectively. Transparent protection layer 5 was 
formed in the thickness of 1 .4 micrometers by bar coater using nitrocellulose system varnish (KP-OP 
varnish 12 IB Tokyo Printing Ink Mfg. Co., Ltd. make). 



[0022] 
A table 11 






nn 2 






^ 5 




1.25^ 


Z.OOttm 




3.40tf m 


6. OO^m 






0 


0~A 


X 


X 



[0023] And when it was attached to each samples 1-5, one shot irradiated the laser of 0.5 J/cni2 and a 
pulse on condition that the irradiation time of 1 microsecond of pulse width, marking was performed and 
the visibility of the formed mark was evaluated, the result as shown in the above-mentioned table 1 was 
obtained. In addition, extremely, fitness and O show [ x ] fitness and, as for assessment of the visibility 
in this table 1, ** usually shows [ O ] **. 

[0024] In addition, conditions, such as thickness indicated in the gestalt and example of operation which 
were mentioned above, do not need to illustrate the suitable conditions for the label pasted together and 
used for a bottle, and it is not necessary to say that other conditions are employable as the thickness of a 
photosensitization layer etc. suitably about the label used for other applications. 
[0025] 

[Effect of the Invention] As explained above, according to this invention, the photosensitization layer 
containing the water nature kaolin whose mean particle diameter is 0.1 micrometers - 0.3 micrometers 
on a base material Form the transparent protection layer of translucency on this photosensitization layer, 
and marking is faced. Since the laser of low energy is irradiated, an opening is formed in a 
photosensitization layer and this opening constitutes a mark, raising dust cannot be carried out on the 
occasion of marking, and it can prevent fading by adhesion of water etc., and marking can be further 
performed cheaply by low energy. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laser marking label characterized by having the transparent protection layer which is the 
laser marking label to which marking is performed by laser, and a laminating is carried out on a base 
material and this base material, is prepared on the photosensitization layer containing the water nature 
kaolin whose mean particle diameter is 0.1 micrometers - 0.3 micrometers, and this photosensitization 
layer, and covers this photosensitization layer. 

[Claun 2] The laser marking label according to claim 1 which formed the light reflex layer on said base 
material, and prepared said photosensitization layer on this light reflex layer. 

[Claim 3] On a base material, the photosensitization ink containing the water nature kaolin whose mean 
particle diameter is 0.1 micrometers - 0.3 micrometers is applied, a photosensitization layer is formed, 
after this, vamish is applied, transparent protection layer is formed on this photosensitization layer, and, 
subsequently strength is 2 2-l.OJ [/cm ] 0.1 J/cm from this transparent protection layer. The laser 
marking approach characterized by forming the opening which irradiates laser and constitutes a mark in 
said photosensitization layer. 

[Claim 4] The laser marking approach according to claim 3 that said photosensitization ink contains said 
water nature kaolin by the solid content ratio 20 % of the weight to 50% of the weight. 



[Translation done.] 
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